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ABSTRACT: 

 

B5G-based tactile edge learning shows promise as a 

solution to handle infectious diseases such as 

COVID-19 at a global level. By leveraging edge 

computing with the 5G RAN, management of 

epidemic diseases such as COVID-19 can be 

conducted efficiently. Deploying a hierarchical edge 

computing architecture offers several benefits such as 

scalability, low latency, and privacy for the data and 

the training model, which enables analysis of 

COVID-19 by a local trusted edge server. However, 

existing deep learning (DL) algorithms suffer from 

two crucial drawbacks: first, the training requires a 

large COVID-19 dataset on various dimensions, 

which is difficult for any local authority to manage. 

Second, the DL results require ethical approval and 

explanations from healthcare providers and other 

stakeholders in order to be accepted. In this article, 

we propose a B5G framework that supports COVID-

19 diagnosis, leveraging the low-latency, high-

bandwidth features of the 5G network at the edge. 

Our framework employs a distributed DL paradigm 

where each COVID-19 edge employs its own local 

DL framework and uses a three-phase reconciliation 

with the global DL framework. The local DL model 

runs on edge nodes while the global DL model runs 

on a cloud environment. The training of a local DL 

model is performed with the dataset available from 

the edge; it is applied to the global model after 

receiving approval from the subject matter experts at 

the edge. Our framework adds semantics to existing 

DL models so that human domain experts on 

COVID-19 can gain insight and semantic 

visualization of the key decision-making activities 

that take place within the deep learning ecosystem. 

We have implemented a subset of various COVID-19 

scenarios using distributed DL at the edge and in the 

cloud. The test results are promising. 

 

 

 

I.INTRODUCTION 

 

The potential features of Beyond 5G (B5G) offer 

several key advancements such as energy efficiency, 

area traffic capacity, peak data rate, user expected 

data rate, spectrum efficiency, user mobility, low 

latency, and high connection density [1]. On top of 

these pillars, 5G can offer next-generation services 

for any particular vertical. The sudden appearance of 

the global pandemic COVID-19 has demonstrated the 

importance and essence of these 5G pillars,which we 

call B5G [2]. B5G provides key tools that can be 

leveraged in the pandemic situation, such as wireless 

cognition, sensing, imaging, communication, and 

positioning [3]. The three pillars of 5G — massive 

machine-type communications (mMTC), ultra-

reliable, low-latency communications (uRLLC), and 

enhanced mobile broadband (eMBB) — can be 

configured for COVID-19-specific heterogeneous 

edge devices with an intelligent and flexible 

allocation of software-defined network resources in 

response to network dynamics. For instance, a CT-

scan dataset for training a deep learning algorithm 

requires a highly reliable extreme bandwidth and a 

low-latency network to enable the rapid training of a 

deep learning model. Furthermore, B5G has the 

capacity to leverage deep learning models to support 

dynamic network slicing, in which each slice can be 

customized based on the underlying COVID-19 deep 

learning algorithm’s need for GPU, edge/cloud 

resources, spectrum demand, and energy efficiency 

for use in applications such as mobile broadband, 

tactile Internet, device-to-device communications, 

and massive dataset sharing. 

Recent advancements in mobile edge computing have 

made B5G even more appealing [4]. The true power 

of ultra-low-latency communication is that it can 

leverage the first tier of data processing at the edge 

where the data is generated. In the case of COVID-

19, this particular aspect is crucial from regulatory 

and data privacy perspectives. In addition, the speed, 
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time and latency, cost, and volume of data transfers 

are optimized through edge-based processing. The 

need for data analysis at the edge arises in cases 

where decisions based on data processing must be 

made immediately for a patient. For example, there 

may be insufficient time for patient data to be 

transferred to cloud servers; there may be no 

connectivity at all. An intensive care unit (ICU) set 

up for COVID-19 patients is an area that could 

benefit from edgebased deep learning, where real-

time data processing and decision making are 

important for closed-loop systems that must maintain 

critical physiological parameters, such as oxygen 

level, within a specific range of values. 

 

II.LITERATURE SURVEY 

 

1)The Potential Short- and Long-Term Disruptions 

and Transformative Impacts of 5G and Beyond 

Wireless Networks: Lessons Learnt From the 

Development of a 5G Testbed Environment 

AUTHORS: M. N. Patwary et al., 

The capacity and coverage requirements for 5 th 

generation (5G) and beyond wireless connectivity 

will be significantly different from the predecessor 

networks. To meet these requirements, the 

anticipated deployment cost in the United Kingdom 

(UK) is predicted to be between £30bn and £50bn, 

whereas the current annual capital expenditure 

(CapEX) of the mobile network operators (MNOs) is 

£2.5bn. This prospect has vastly impacted and has 

become one of the major delaying factors for 

building the 5G physical infrastructure, whereas other 

areas of 5G are progressing at their speed. Due to the 

expensive and complicated nature of the network 

infrastructure and spectrum, the second-tier 

operators, widely known as mobile virtual network 

operators (MVNO), are entirely dependent on the 

MNOs. In this paper, an extensive study is conducted 

to explore the possibilities of reducing the 5G 

deployment cost and developing viable business 

models. In this regard, the potential of infrastructure, 

data, and spectrum sharing is thoroughly 

investigated. It is established that the use of existing 

public infrastructure (e.g., streetlights, telephone 

poles, etc.) has a potential to reduce the anticipated 

cost by about 40% to 60%. This paper also reviews 

the recent Ofcom initiatives to release location-based 

licenses of the 5G-compatible radio spectrum. Our 

study suggests that simplification of infrastructure 

and spectrum will encourage the exponential growth 

of scenario-specific cellular networks (e.g., private 

networks, community networks, micro-operators) and 

will potentially disrupt the current business models of 

telecommunication business stakeholders - 

specifically MNOs and TowerCos. Furthermore, the 

anticipated dense device connectivity in 5G will 

increase the resolution of traditional and non-

traditional data availability significantly. This will 

encourage extensive data harvesting as a business 

opportunity and function within small and medium-

sized enterprises (SMEs) as well as large social 

networks. Consequently, the rise of new 

infrastructures and spectrum stakeholders is 

anticipated. This will fuel the development of a 5G 

data exchange ecosystem where data transactions are 

deemed to be high-value business commodities. The 

privacy and security of such data, as well as 

definitions of the associated revenue models and 

ownership, are challenging areas - and these have yet 

to emerge and mature fully. In this direction, this 

paper proposes the development of a unified data hub 

with layered structured privacy and security along 

with blockchain and encrypted off-chain based 

ownership/royalty tracking. Also, a data economy-

oriented business model is proposed. The study found 

that with the potential commodification of data and 

data transactions along with the low-cost physical 

infrastructure and spectrum, the 5G network will 

introduce significant disruption in the Telco business 

ecosystem. 

2)Radiological Findings From 81 Patients with 

COVID-19 Pneumonia in Wuhan, China: A 

Descriptive Study 

AUTHORS:  H. Shi et al. 

Background: A cluster of patients with coronavirus 

disease 2019 (COVID-19) pneumonia caused by 

infection with severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) were successively 

reported in Wuhan, China. We aimed to describe the 

CT findings across different timepoints throughout 

the disease course. Methods: Patients with COVID-

19 pneumonia (confirmed by next-generation 

sequencing or RT-PCR) who were admitted to one of 

two hospitals in Wuhan and who underwent serial 

chest CT scans were retrospectively enrolled. Patients 
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were grouped on the basis of the interval between 

symptom onset and the first CT scan: group 1 

(subclinical patients; scans done before symptom 

onset), group 2 (scans done ≤1 week after symptom 

onset), group 3 (>1 week to 2 weeks), and group 4 

(>2 weeks to 3 weeks). Imaging features and their 

distribution were analysed and compared across the 

four groups. Findings: 81 patients admitted to 

hospital between Dec 20, 2019, and Jan 23, 2020, 

were retrospectively enrolled. The cohort included 42 

(52%) men and 39 (48%) women, and the mean age 

was 49·5 years (SD 11·0). The mean number of 

involved lung segments was 10·5 (SD 6·4) overall, 

2·8 (3·3) in group 1, 11·1 (5·4) in group 2, 13·0 (5·7) 

in group 3, and 12·1 (5·9) in group 4. The 

predominant pattern of abnormality observed was 

bilateral (64 [79%] patients), peripheral (44 [54%]), 

ill-defined (66 [81%]), and ground-glass 

opacification (53 [65%]), mainly involving the right 

lower lobes (225 [27%] of 849 affected segments). In 

group 1 (n=15), the predominant pattern was 

unilateral (nine [60%]) and multifocal (eight [53%]) 

ground-glass opacities (14 [93%]). Lesions quickly 

evolved to bilateral (19 [90%]), diffuse (11 [52%]) 

ground-glass opacity predominance (17 [81%]) in 

group 2 (n=21). Thereafter, the prevalence of ground-

glass opacities continued to decrease (17 [57%] of 30 

patients in group 3, and five [33%] of 15 in group 4), 

and consolidation and mixed patterns became more 

frequent (12 [40%] in group 3, eight [53%] in group 

4). Interpretation: COVID-19 pneumonia manifests 

with chest CT imaging abnormalities, even in 

asymptomatic patients, with rapid evolution from 

focal unilateral to diffuse bilateral ground-glass 

opacities that progressed to or co-existed with 

consolidations within 1-3 weeks. Combining 

assessment of imaging features with clinical and 

laboratory findings could facilitate early diagnosis of 

COVID-19 pneumonia.  

3)Software Defined Network Routing in Wireless 

Multi-Hop Network 

AUTHORS: J. Wang et al., 

In multihop wireless networks (MWNs), wireless 

nodes can communicate with each other through 

intermediate nodes without the help of any 

infrastructure. Therefore, wireless nodes are 

responsible for organizing and configuring the 

network, and the management of the network is 

distributed between the nodes. Consequently, it is 

difficult to overcome the existing challenges such as 

node mobility and dynamic topology changes, energy 

constraints, etc. Software defined networking (SDN) 

is a promising solution, which decouples the control 

plane and the data plane to overcome the challenges 

of traditional networks. In the SDN concept, a 

logically centralized controller makes routing 

decisions based on the global view of the network 

and the requirements of applications, and then 

programs the network. Therefore, it helps to optimize 

resource allocation and improve the network 

performance. In this paper, we consider the benefits 

and the various aspects of applying the SDN concept 

in MWNs (SDMWN). We first introduce MWNs, 

existing challenges and the motivation for applying 

SDN to such networks. Then, after explaining the 

SDN concept, we review the related work in 

SDMWN. Finally, we discuss the challenges in 

applying SDN and future research directions in this 

area. 

4)Blockchain and IoT-Based Cognitive Edge 

Framework for Sharing Economy Services in a Smart 

City 

AUTHORS:M. A. Rahman et al. 

 

 we propose a Blockchain-based infrastructure to 

support security- and privacy-oriented spatio-

temporal smart contract services for the sustainable 

Internet of Things (IoT)-enabled sharing economy in 

mega smart cities. The infrastructure leverages 

cognitive fog nodes at the edge to host and process 

off loaded geo-tagged multimedia payload and 

transactions from a mobile edge and IoT nodes, uses 

AI for processing and extracting significant event 

information, produces semantic digital analytics, and 

saves results in Blockchain and decentralized cloud 

repositories to facilitate sharing economy services. 

The framework offers a sustainable incentive 

mechanism, which can potentially support secure 

smart city services, such as sharing economy, smart 

contracts, and cyber-physical interaction with 

Blockchain and IoT. Our unique contribution is 

justified by detailed system design and 

implementation of the framework. 

5)Enforcing Position-Based Confidentiality with 

Machine Learning Paradigm Through Mobile Edge 

Computing in Real-Time Industrial Informatics 

AUTHORS:A. K. Sangaiah et al 
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Position-based services (PBSs) that deliver 

networked amenities based on roaming user's 

positions have become progressively popular with the 

propagation of smart mobile devices. Position is one 

of the important circumstances in PBSs. For effective 

PBSs, extraction and recognition of meaningful 

positions and estimating the subsequent position are 

fundamental procedures. Several researchers and 

practitioners have tried to recognize and predict 

positions using various techniques; however, only 

few deliberate the progress of position-based real-

time applications considering significant tasks of 

PBSs. In this paper, a method for conserving position 

confidentiality of roaming PBSs users using machine 

learning techniques is proposed. We recommend a 

three-phase procedure for roaming PBS users. It 

identifies user position by merging decision trees and 

k-nearest neighbor and estimates user destination 

along with the position track sequence using hidden 

Markov models. Moreover, a mobile edge computing 

service policy is followed in the proposed paradigm, 

which will ensure the timely delivery of PBSs. The 

benefits of mobile edge service policy offer position 

confidentiality and low latency by means of 

networking and computing services at the vicinity of 

roaming users. Thorough experiments are conducted, 

and it is confirmed that the proposed method 

achieved above 90% of the position confidentiality in 

PBSs. 

III.EXISTING SYSTEM: 

 

While caring for thousands of COVID-19 patients, 

hospital staff, nurses, physicians, administrators, 

scientists, and engineers have also been pursuing 

ways to optimize care to face the onslaught of daily 

new cases. ML and AI is becoming more prevalent in 

healthcare and medicine, and the worldwide COVID-

19 crisis presents a critical situation that demands 

implementation of ML approaches, whether 

applications are for medical treatment research, 

patient care, allocating resources, or managing 

hospital volume. Medical personnel in all clinical 

settings, including doctors and nurses, need a support 

system in a shared decision-making process that 

includes patients and their families 

 

DISADAVANTAGES: 

❖   Data Collection Problem 

❖ With increasing health data, evidence 

based prediction tools trained and validated 

properly and often can guide overwhelmed 

hospital frontlines and administrators to 

make informed decisions in a challenging 

time 

IV.PROPOSED SYSTEM: 

 

We developed each of the applications to test various 

aspects of COVID-19 treatment within a 5G 

application scenario. To comply with data security 

requirements, we utilized FIPS 140-2 validated 

cryptographic algorithms. We implemented each of 

the applications as part of proof-of-concept through 

different open-source libraries We also added the 

necessary environment to be able to train custom 

Caffe plus .The COVID-19 non-invasive body 

temperature module was implemented using an off-

the-shelf body pose detector; the location of the face 

was identifi ed by the DL algorithm where the 

temperature value is augmented 

ADAVANTAGES: 

❖   We used several python libraries for 

testing 5G edge server protocols at UE 

and edge base stations 

❖ We tested various deep learning 

scenarios, such as making handoff decisions 

in a sliced 5G network, efficient and reliable 

network slicing in 5G networks 
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V.SYSTEM ARCHITECTURE: 

  

 

 

 
 

 

 

 

 

 

UML DIAGRAMS 

 

UML stands for Unified Modeling Language. UML 

is a standardized general-purpose modeling language 

in the field of object-oriented software engineering. 

The standard is managed, and was created by, the 

Object Management Group.  

The goal is for UML to become a common language 

for creating models of object oriented computer 

software. In its current form UML is comprised of 

two major components: a Meta-model and a notation. 

In the future, some form of method or process may 

also be added to; or associated with, UML. 

 The Unified Modeling Language is a 

standard language for specifying, Visualization, 

Constructing and documenting the artifacts of 

software system, as well as for business modeling 

and other non-software systems.  

The UML represents a collection of best engineering 

practices that have proven successful in the modeling 

of large and complex systems. 

 The UML is a very important part of developing 

objects oriented software and the software 

development process. The UML uses mostly 

graphical notations to express the design of software 

projects. 

 

GOALS: 

 The Primary goals in the design of the UML 

are as follows: 

⦁ Provide users a ready-to-use, expressive 

visual modeling Language so that they can 

develop and exchange meaningful models. 

⦁ Provide extendibility and specialization 

mechanisms to extend the core concepts. 

⦁ Be independent of particular programming 

languages and development process. 

⦁ Provide a formal basis for understanding the 

modeling language. 

⦁ Encourage the growth of OO tools market. 

⦁ Support higher level development concepts 

such as collaborations, frameworks, patterns 

and components. 

⦁ Integrate best practices. 

 

USE CASE DIAGRAM: 

A use case diagram in the Unified Modeling 

Language (UML) is a type of behavioral diagram 

defined by and created from a Use-case analysis. Its 

purpose is to present a graphical overview of the 

functionality provided by a system in terms of actors, 

their goals (represented as use cases), and any 

dependencies between those use cases. The main 

purpose of a use case diagram is to show what system 

functions are performed for which actor. Roles of the 

actors in the system can be depicted. 

  

http://jespublication.com/


 

www.jespublication.com  

   

 
 

 

 

  
  

CLASS DIAGRAM: 

 

In software engineering, a class diagram in the 

Unified Modeling Language (UML) is a type of static 

structure diagram that describes the structure of a 

system by showing the system's classes, their 

attributes, operations (or methods), and the 

relationships among the classes. It explains which 

class contains information. 

 

 
 

SEQUENCE DIAGRAM: 

 

A sequence diagram in Unified Modeling Language 

(UML) is a kind of interaction diagram that shows 

how processes operate with one another and in what 

order. It is a construct of a Message Sequence Chart. 

Sequence diagrams are sometimes called event 

diagrams, event scenarios, and timing diagrams. 

  

 
ACTIVITY DIAGRAM: 

 

Activity diagrams are graphical representations of 

workflows of stepwise activities and actions with 

support for choice, iteration and concurrency. In the 

Unified Modeling Language, activity diagrams can 

be used to describe the business and operational step-

by-step workflows of components in a system. An 

activity diagram shows the overall flow of control. 

  

user

dataset images

Training to model

detect image

detect video

loss Accurancy

users

+dataset
+images
+args_face
+args_model

+detectimages()
+detectvideo()
+detectandpredictmask()
+startvideostream()
+arugmentmodels()

TraingModel

+loadresnet_300*300
+faces
+locs
+preds
+confidences

+loadingDNN()
+predict()
+readnet(Xpath, Wpath)
+destroyallwindows()

user TraingModel

1 : loaddataset()

2 : detect video()

3 : detect image()

4 : startvideostream()

5 : loadingDNN()

6 : predict()

7 : readnet()

8 : arugmentmodels()

9 : result()
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VI. SYSTEM SPECIFICATION: 

 

HARDWARE REQUIREMENTS: 

 System  :   Intel i3 

 Hard Disk           :   1 TB. 

 Monitor           :   14’ Colour Monitor. 

 Mouse  :   Optical Mouse. 

 Ram            :   4GB. 

 

SOFTWARE REQUIREMENTS: 

 Operating system  :   Windows 10. 

 Coding Language  :   

Python. 

 Front-End   :   Html. 

CSS 

 Designing   :   

Html,css,javascript. 

Data Base   :   SQLite. 

 

 

 

 

VII.CONCLUSION 

 

In this article, we have introduced a COVID-19 

management framework based on a distributed deep 

learning neural network. The framework leverages 

mobile edge computing, in which deep learning takes 

place both at the edge and in the cloud deep learning 

environment. The local edge deep learning model 

benefits from the recent advancement of B5G 

verticals and thus offers a tactile Internet experience 

for COVID-19 solutions. As part of the distributed 

learning, each local DL platform updates the global 

DL model, which can be shared with edge servers 

around the world that are serving COVID-19 

patients. To conduct proof-of-concept, we have 

developed a set of deep learning models that can run 

on edge or cloud nodes and perform edge or global 

model-training, testing, validation, and inference 

operations. We have also introduced the 

explainability layer for each algorithm so that the DL 

algorithms reveal semantics that will be needed by 

medical doctors for COVID-19 diagnosis 
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